Energetics, Thermodynamics, and Molecular Recognition of Piperine with DNA.
Piperine, the bioactive phytochemical from black pepper (Piper nigrum L.), is a nontoxic natural compound exhibiting many physiological and pharmacological properties. They include antioxidant, anti-inflammatory, antimutagenic, antitumor, antiapoptotic, antigenotoxic, antiarthritic, antifungal, antimicrobial, antidepressant, anti-HBV, and gastro-protective activities. It also enhances the bioavailability of phytochemicals and drugs. The molecular mechanism of action of piperine with DNA has not yet been addressed, while its pharmacological activities have been reported. In this work we report for the first time the interaction of piperine molecule with DNA duplex. We have carried out UV-vis absorption and fluorescence spectroscopy to confirm the binding of piperine with calf thymus DNA (ctDNA). The energetics of interaction of piperine with ctDNA was monitored by isothermal titration calorimetry (ITC). Differential scanning calorimetry (DSC) and melting temperature (Tm) analysis were also performed, confirming a minor groove mode of binding of piperine with ctDNA. The binding free energy ΔG values obtained from molecular dynamics simulation studies agree well with ITC values and reveal a sequence dependent minor groove binding exhibiting a specificity toward AT rich sequences.